Background. Many healthcare organizations have implemented adverse event reporting systems in the hope of learning from experience to prevent adverse events and medical errors. However, a number of these applications have failed or not been implemented as predicted.
that has been tested and extended by numerous empirical research studies [7 -12] . The original technology acceptance model was based on the factors relating to perceived ease of use of a system, perceived usefulness, attitude toward using, behavioral intention to use, and actual system use ( Fig. 1) [9] . Behavioral intention to use is defined as the individual's interest in using the system for future work. Perceived usefulness is defined as the degree to which a person believes that using a particular system would enhance his or her job performance, while perceived ease of use is defined as the degree to which a person believes that using a particular system would be free of effort. Perceived usefulness has a direct effect on behavioral intention to use. Perceived ease of use has a direct effect on perceived usefulness and behavioral intention to use.
Implementing a self-reporting-based adverse event reporting system is not just a system issue. It requires making a cultural change in hospitals, to promote open discussion of errors and learning from failure. An environment of punishment and fear of legal prosecution will inhibit a healthcare professional from stepping forward after an unfortunate mistake is made [4, 13] . Leape [5] indicated that user confidentiality is an important component in building a successful reporting system. Lack of trust and bad publicity are critical barriers that can make reporters less likely to use a reporting system [3] . Trust is defined as the extent to which one is willing to ascribe good intentions to, and have confidence in, the words and actions of other people (or systems). Reporting will occur only if practitioners feel professionally comfortable and legally safe in reporting and view it as a culturally accepted activity within the healthcare community [13 -16] .
Work groups can provide social support that may protect individuals from the negative impact of environmental stressors, as well as provide a feeling of security, lowered anxiety and aggression, and more opportunity for relaxation. On the other hand, if individuals associate or identify with organization norms, goals and values, they are more likely to have a higher level of trust of the organization [17] .
Management support is defined as the perceived level of general support offered by top management. Previous studies have proven that management support is one of the primary factors affecting system success [18] . Wu et al. [19] pointed out the significance of staff training and appropriated resources allocation in implementing and using an online system in clinical practice. Hence, we integrated into technology acceptance model two additional variables, trust and management support, to investigate which factors underlie adverse event reporting system acceptance by healthcare professionals.
In Taiwan, implementation of adverse event reporting systems has occurred in two stages. In the first stage, the Taiwan Joint Commission on Hospital Accreditation under the Department of Health launched a project to develop and promote a Web-based reporting system for hospitals to gather information about adverse events or errors occurring inside the hospital by self-reporting. In the second stage, another project was launched to establish a national information infrastructure to integrate individual reporting systems into a national adverse event reporting system in 2004 [20] . Shih et al. [20] reported that about 95% of hospitals (valid sample size 327) have implemented an adverse event reporting system in Taiwan. Among them, about 40% have had a reporting system for more than 5 years, 22% have had one for 2 -5 years, and 38% have had a reporting system for less than 2 years. However, among these hospitals, only 6% have a computerized adverse event reporting system. Although very large hospitals have implemented a system for self-reporting by healthcare professionals, there still are large gaps between the volumes of self-reported events and the number actually occurring [20] .
Methods

Conceptual model and research hypotheses
The technology acceptance model developed for a management information system may not necessarily apply to an adverse event reporting system context. In addition, the effects of perception of usefulness and ease-of-use on intention may change if other antecedents (e.g. trust and management support) are incorporated to the model [21] . Therefore, we test the following hypotheses:
H1: Perceived usefulness has a direct effect on behavioral intention to use the reporting system. H2a: Perceived ease-of-use has a direct effect on behavioral intention to use the reporting system. H2b: Perceived ease-of-use has a direct effect on Perceived usefulness
Many researchers have suggested that the technology acceptance model needs to be extended to incorporate additional constructs to enhance its explanation and prediction of acceptance behavior. Venkatesh et al. [22] formulated a unified model that integrated elements across the previous technology acceptance models and empirically validated the Figure 1 The original technology acceptance model. unified model. Their research indicated that subjective norm significantly influenced user acceptance. Subjective norm is defined as the degree to which an individual believes that people that are important to her/him think she/he should use the system.
There are few research studies that simultaneously incorporate the subjective norm and trust constructs into the technology acceptance model in the healthcare context. We believe it is desirable to ascertain the effect of these constructs on intention to use an adverse event reporting system. Therefore, we propose the following hypotheses ( Fig. 2 
):
H3a: Subjective norm has a direct effect on the behavioral intention to use the reporting system. H3b: Subjective norm has a direct effect on Trust. H4: Trust has a direct effect on behavioral intention to use the reporting system.
Management support plays a vital role in promoting open discussion of errors in the hospital. After making a mistake, healthcare professionals may experience emotions such as shame, guilt, or depression. Litigation, complaints and actions by regulatory authorities can present additional burdens in a small subset of these situations. Particularly effective to address these issues can be actions by senior managers to talk openly about past mistakes and problems, to publicly endorse the concept of blame-free error reporting, and to offer encouragement and support to those directly involved [18, 23] . Changing this culture can be difficult and takes time. However, without management support, this type of cultural change in a hospital may not be possible. Hence, the following hypotheses are proposed ( H5a: Management support has a direct effect on perceived usefulness of reporting systems. H5b: Management support has a direct effect on perceived ease of use of reporting systems. H5c: Management support has a direct effect on subjective norm of reporting systems.
Measures
A number of prior related studies were reviewed to ensure that a comprehensive list of measures was included. All measures for each construct were taken from the previously validated instruments. Those for perceived usefulness, perceived ease of use, and intention to use were adopted from Venkatesh and Davis [9] . The measures for subjective norm, trust and management support were based on the work of Igbaria et al. [7] . Once the list was generated, an iterative process involving personal interviews with domain experts (two of each of physicians, nurses, pharmacists, technology staffs and administration staff members) was carried out to gauge the clarity of the tasks presented, assess whether the instrument was capturing the phenomenon desired, and verify that important aspects of items were not omitted. This process was continued until no further modification to the questionnaire occurred. A survey questionnaire was administered, consisting of two parts. The first part recorded the subject's demographic information. The second part recorded the subject's perception of each variable in the model. Data were collected using a five-point Likert-type scale, where 22 indicated strongly disagree; 21 showed disagreement to some extent; 0 stood for uncertain; 1 was for agree to some extent; and 2 indicated strong agreement.
Subjects and sampling
Subjects for this study were people that had the opportunity to use an adverse event reporting system, including physicians, nurses, medical technicians, pharmacists and administration staffs that worked for hospitals in Taiwan. Currently, the web-based adverse event reporting system implementation in Taiwan is still at an early stage. Only medical centers and a few regional hospitals have actually implemented or partially implemented the reporting system. We distributed 940 questionnaires to 144 hospitals that actually or partially implemented reporting systems. Data were collected via snowball and convenient sampling. Owing to the conventional expectation of low survey response rates in healthcare organizations, we endeavored to find a specific local contact person who would participate in the reporting system project for each target hospital. The contact person was asked to provide information on the reporting system project and number of end users, and to distribute selfadministered questionnaires.
Three hundred and twenty-six questionnaires were received. Thirty-six participants gave incomplete answers and their results were dropped from the study. This left 290 sets of data for statistical analysis, a 31% valid return rate. Table 1 lists the respondents' profiles. The data indicated that the majority of the respondents were females (81%), had a college education (85%) and were nearly half nurses (49%). This likely is roughly representative of the underlying population of health professionals in Taiwan, given that a separate survey of all hospital employees indicated that about 50% of healthcare professionals are nurses in Taiwan. 
Results
The proposed model was evaluated using structural equation modeling. The data obtained were tested for reliability and validity using confirmatory factor analysis. Both were analysed using LISREL software [24] . The model contained 17 items describing six latent constructs: perceived usefulness, perceived ease of use, management support, trust, subjective norm, and intention to use. The Table 2 ), based on these assessment criteria [24] . The composite reliability was estimated to evaluate the internal consistency of the measurement model. As shown in Table 3 , the composite reliability ranged from 0.72 to 0.94. All were greater than the benchmark of 0.60 recommended by Bagozzi and Yi [25] . In addition, average variance extracted provided evidence of discriminant validity among each of the latent constructs. The average variance extracted for all latent constructs also exceeded 0.5, which meant that more than one-half of the variances observed in the items were accounted for by their hypothesized constructs. Thus, all constructs had strong and adequate reliability and discriminant validity. The completely standardized factor loadings and individual item reliability for the observed variables are presented in Table 4 . Fig. 2 shows the structural relationship among the research variables and the standardized path coefficients. All of the hypotheses were strongly supported (P , 0.05 or P , 0.1).
Discussion
The results indicated that perceived usefulness had a significant effect on the behavioral intention to use the reporting system; perceived ease of use had a direct effect on both behavioral intention and perceived usefulness. These findings are consistent with most prior research on this topic [9] . These mean that a user's perceptions of usefulness and ease of use are important determinants of a healthcare professional's willingness to use an adverse event reporting system, and a professional's perception of usefulness is also influenced by the perception of ease of use. When use of the reporting system is supported by healthcare professionals' existing values, prior experiences and practice needs, they will not only feel more confident in using the system, but also exhibit a higher degree of perception of the advantages of the system. Therefore, they will be more likely to use it.
With respect to the subjective norm, the data showed that it not only had a direct effect both on behavioral intention and trust but also had the most contribution (total effect) on a professional's intention to use an adverse event reporting system. These factors imply that in practice subjective norm is the most significant antecedent for system success and must be taken into account while promoting and implementing an adverse event reporting system.
Regarding trust, the data indicated that it had a significant effect on behavioral intention. This result supports previous research [5] that shows that fear of lack of security is one of the key factors affecting the use of the reporting system. Users are concerned about the level of security present when providing sensitive information online and are only willing to participate in the interactions if a certain level of trust is present.
The data showed that the management support had a direct effect on perceived usefulness, perceived ease of use and subjective norm, respectively. The results also indicate that management support is an important factor directly affecting the subjective norm. This suggests that strong management support represents a key to building a more conducive environment for system success, including diminishing users' unenthusiastic attitudes toward the adverse event reporting system, and fear of retaliation or punishment from others. The external environment can also play an important role. In Taiwan, healthcare professionals can be legally prosecuted if they are found to be responsible for an adverse event caused by an error, even if it was unintentional, and a number of nurses and physicians have been punished. This obviously will have an impact on use of an adverse event reporting system. In addition, the positions of state boards for professionals such as nursing, physicians, and pharmacists are important, since, if they are unduly punitive, this may have a chilling effect.
The contributions and implications of this study include that:
Adverse event reporting should become a culturally accepted activity within the healthcare community. Our findings indicated that subjective norm not only directly affects behavioral intent, but also has the most contribution to a professional's intention to use an adverse event reporting system. These findings imply that practice subjective norm is the most significant antecedent of system success and must be taken into account while promoting and implementing an adverse event reporting system. These findings also suggest that the manager should promote the system and let everyone feel that he/she should use the adverse event reporting system when adverse events, medical errors or accidents occur.
An adverse event reporting system should be easy to use and provide useful and timely reports. An adverse event reporting system's user interface should be user-friendly and include key functions to minimize the user's efforts in reporting. One way recommended by others to make reports useful is to have experts that understand the clinical circumstances evaluate reports and analyse them promptly, so that useful recommendations are rapidly disseminated or shared with those that need to know.
Reporting should feel comfortable and assured to be free of negative consequences. When implementing an adverse event reporting system, the manager should promote the system with emphasis on the fact that users will be free of retaliation or punishment from others as a result of reporting. One way recommended is that the identities of the patient, reporter, and institution (or division) should not be revealed to a third party. When participants have higher confidence about using an adverse event reporting system, there can be expected to be a higher degree of system acceptance.
Managers should support and motivate reporting publicly. Hospitals may provide relatively efficient technical support, training, and an awareness program for all staff involved and sufficient resources to implement the adverse event reporting system. To help reporting to become a culturally accepted activity within the healthcare community, management needs to show publicly that they are keen to see that people are happy to use the system. In this study, we follow a rigorous procedure of research model design, measure development, sampling, and statistical analysis. Therefore, good internal validity can be assured. However, the current study has several limitations that also represent opportunities for future research. First, while the findings of this study only apply to the adverse event reporting system setting and the model was validated using the sample data gathered in Taiwan, the interpretation of the findings should be made with caution when generalizing to other systems or countries.
Second, another factor that was not evaluated is that an adverse event reporting system depends on intrinsic motivation of a participant to use it. An adverse event reporting system is not integral to direct patient care, it requires extra effort, and there are no positive rewards for using it, only possibly negative consequences, which one attempts to mitigate with management support and reinforcement. As a consequence, even the most highly supportive, positive environment will not be able to overcome limits caused by other heavy demands on user time or energy. This will no doubt result in some irreducible minimum level of non-use that needs to be assessed in future studies.
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